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Specifications: 



Title of the Invention: White Hard Synthetic Resin Extrusion Molding Compound 

Manufacturing Method 



2. Scope of the Patent's Claim 

A method to manufacture a white hard synthetic resin extrusion molding compound, 
characterized by the fact that a pellet is obtained through kneading of 100 parts by weight of a 
hard synthetic resin material, and of a total of 40 parts by weight of bleached wood flour or 
cellulose powder, wherein either one component or both components can be used, together with 5 
- 1 0 parts by weight of a white pigment and a stabilizing agent, wherein this pellet is then 
subjected to extruding through an extruding die of an extruding machine. 



3. Detailed Explanation of the Invention 

This inventionrelates to a method to manufacture a white hard synthetic resin extrusion 
molding compound. 

(Sphere of Technology) 

Since the above mentioned hard synthetic resin extrusion molding compounds, for instance 
compounds made of hard vinyl chloride, polypropylene, ABS, or similar types of extrusion 
compounds are characterized by a large thermal expansion coefficient, wood flour is added during 
molding because the value of the thermal expansion coefficient of such compounds is close to that 
of aluminum. However, when wood flour is added, this creates a light brown color of the hard 
synthetic resin extrusion compound and since the wood flour component is cleariy visible on the 
surface of the product, the problem is that this interferes with the perception of cleanliness which 
is important for interiors such as kitchens, bathrooms, etc. 



(Purpose) 

The purpose of this invention is to provide an extrusion molding compound with a 
whiteness in the range of 70 - 90. 

(Structure) 

Specifically, this invention is characterized by the fact that a pellet is obtained through 
kneading of 100 parts by weight of a hard synthetic resin material, and of a total of 40 parts by 
weight of pure wood flour or cellulose powder, wherein either one component or both 
components can be used, together with 5 - 1 0 parts by weight of a white pigment; and this pellet 
is then subjected to extruding using an extruding die of an extruding machine. 



In addition, although the composition of said wood flour can be comprised of fibrous 
cellulose, it is also possible to include another component, such as lignin, pentosan, mannan, 
galactan, etc. The disadvantage of wood components, however, is the fact that depending on the 
ratio of this component, it can easily cause problems during the formation stage (it can cause 
acceleration of the decomposition of a hard synthetic resin due to generation of gases). 

That is why this invention attempted to improve the selection and quality of wood flour by 
the processes mentioned below in order to resolve problems connected with the so called foaming 
phenomenon, which is caused by generation of gas during molding, which is then discharged and 
which causes discoloration and irregular color formation when a large amount of wood flour is 
present in a hard synthetic resin (1), and also by taking measures aimed at improving the quality of 
the product by preventing foaming which is caused by a water content present in large quantities 
in wood flour (2). This was achieved by testing of the following measures. 

(a) By selecting a relatively small amount of wood flour (using for example birch wood flour 
for this purpose. 

(b) By removing the tar content present in wood flour in order to achieve decolorization 
(through bjeaching with H 2 OJ. 

(c) By removing the water content present in wood flour according to the air current drying 
method in order to adjust this content amount to 2 ~ 3% 

(d) By blending decolorized wood flour (1 00 mesh) with commercially available cellulose 
powder (100 mesh, using for instance Sanei Kokusaku Pulp K.K. Company product for this 
purpose, product name Pulp Flock Wl), in order to obtain a white molded compact, or by using 
each of these components singly. 



(Embodiments) 

Four embodiments of this invention, indicated by letters A, B, C, and D are described in 
Table 1 below. 
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The following is an explanation of a method for using bleaching with 100 kg of wood 

flour. 

Bleaching Process 

(1) After the reaction boiler was filled with 450 1 of clean water, heating was applied at the 
specified temperature (70 - 80°). 

(2) 1 00 kg of wood flour (with a moisture content ratio of 1 0%) was added while stirring was 
applied in the reaction boiler. 

(3) 2.7 kg of sodium hydroxide, 2.88 kg of siliceous soda No. 3, and 0.09 kg of MgS0 4 . 
7H 2 0 was added to 30 1 of water and dissolved in it. This aqueous solution was then added to the 
reaction boiler and thoroughly mixed. 

(4) 20.6 kg (1 8.2 1) of 35% hydrogen peroxide was added and a bleaching reaction was 
initiated. In addition, when hydrogen peroxide is added, it must be added very carefully and 
gradually because this can be accompanied by foaming. 

(5) When all the chemical ingredients, etc., are added to the reaction boiler, the content 
amount of the liquid in the boiler will reach approximately 60 1. While a specified temperature is 



maintained, the following criteria are determined for the bleaching time period. 

Bleaching temperature: The reaction should be conducted for 2 hours and 30 minutes at 70°C. 
Bleaching temperature: The reaction should be conducted for 2 hours at 80°C 

Neutralization Stage 

After bleaching has been conducted at a specified temperature, the heating is discontinued. 

(7) An aqueous solution containing 1 0% of H 2 S0 4 is gradually added to the reaction boiler in 
order to adjust the pH level to 5 - 6 and to achieve neutralization. 

(8) In addition, 270 1 of water is added to the reaction boiler and stirring of its content is 
performed for several minutes. 

(9) The wood flour which was immersed in the neutralization solution is dehydrated in a 
centrifugal separation device. 

( 1 0) The waste water is treated by a suitable treatment. 

As shown in Figure 1, drying was conducted in an air current drying device in order to 
obtain a dry wood flower with a moisture content ratio in the range of 2 ~ 3% from wet wood 
flour whose moisture content ratio was in the range of 20 ~ 30%. In addition, number 21 shown 
in the figure indicates a burner, 22 is hot air, 23 is a hopper, 24 indicates wood flour, 25 is a 
spring feeder, 26 is a blower, 27 is a siphon, and 28 indicates dry wood flour. 

After this procedure, 94.1 kg of bleached wood flower, and 85.5 of very dry bleached 
wood flower was obtained with a yield of 95%. 

Particle Manufacturing Stage 

Wood flour with a moisture content ratio in the range of 2 - 3% after drying with an air 
current drier which was prepared according to the compounding procedure shown in Table 1 was 
than mixed in a mixer (capacity 200 1, feed amount 100 1), while other material was also fed into 
the mixer, and high speed drying operations were conducted with a hot blade at 100°C Next, 
dried up cellulose powder was forcibly fed with a hopper and pellet particles were prepared 
(through peptization) with a kneading device. 

Kneading Device 

Cylinder diameter: 65 m/m, bent kneader, L/D 28. 



Processing Conditions 

Table 2 
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Extrusion Molding Stage 

If the pellet obtained in this manner is left as is and it is stored for a long time, sufficient 
drying is required before the pellet can be used because it can be easily stretched by warm air 
under these conditions. 

A well dried pellet is then processed through the extrusion molding process using two 
different types of dies for this purpose. 

Extruding Device 

Cylinder diameter: 65 m/m, biaxial rotations in two directions, bent type, L/D 18. 
Processing Conditions 
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Extruder Die 

Since non-homogenous characteristics of the resin and of its flow can sometime result 
when different types of dies are used, a non-homogenous molded compact can be easily produced 
when the above indicated blending is used, in particular because wood flour is not easily dissolved 
with chlorinated vinyl (which can result in a poor external appearance and poor physical 
characteristics and other problems). That is why a screen die was used as a measure aimed at an 
improvement in this respect. 



Sizing 

The sizing processing method was based on air-cooled vacuum sizing. 
(Effect) 

As was explained above, this invention provides a method to manufacture a white hard 
synthetic resin extrusion molding compound, characterized by the fact that a pellet is obtained 
through kneading of 100 parts by weight of a hard synthetic resin material, as well as a total of 
parts by weight of bleached wood flour or cellulose powder, wherein either one component or 
both components can be used, together with 5-10 parts by weight of a white pigment; and thi 
pellet is then subjected to extruding using an extruding die of an extruding machine. This 
invention thus makes it possible to obtain an extrusion molding compact with excellent 
characteristics resulting in a whiteness of 70 - 90. 

4. Brief Explanation of Figures 

Figure 1 is a diagram explaining the air drying stage. 

21: burner, 22: hot air, 23: hopper, 24: wood flour, 25: spring feeder, 26: blower, 27: 
siphon, 28: dry wood flour. 

Patent Aplicant: Eidai Kako K.K. Company 



Representative: Tsunehisa NAKAMURA, patent attorney. 



